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Description

[0001] The present invention relates to an apparatus
for monitoring activity of the temporal and/or masseter
muscle, in particular temporal and/or masseter muscle
activity due to bruxism.
[0002] Bruxism is a condition characterised by power-
ful jaw movements without any real function and which
take the form of involuntary grinding movements of the
teeth during strong clenching. This affliction may cause
serious dental damages such as for example wearing of
the teeth, damage to lips and the tongue, lose teeth, and
gingival pockets. Bruxism is often in addition also asso-
ciated with pain in the back of the head and chronic head-
ache.
[0003] Chronic bruxism is divided into nocturnal and
daytime bruxism. Daytime bruxism is characterized by
being a conscious clenching of upper and lower jaws and
grinding of the teeth, although dominated by the latter.
Since night-time bruxism is unconscious it may normally
only be perceived by those in the surroundings (for ex-
ample relations) as an unpleasant squeaky noise. Day-
time bruxism may often be provoked by exposure to
stress. It may be relieved relatively easily by drawing the
attention of the person to the bruxism. Night-time bruxism
is often alleviated by protecting the teeth with a splint.
[0004] Attempts have been made to detect night time
bruxism by the use of an electronic monitoring apparatus
which provides a feedback or alarm signal when bruxism
is detected. WO2004/0872258 describes a sophisticated
and effective form of such apparatus in which EMG (elec-
tromyography) signals are picked up from an electrode
on the skin and are analysed electronically. The feedback
signal is a stimulation signal sent back to the skin via the
same electrodes. This signal is intended to be sufficient
to have an effect on bruxism but not so strong as to wake
the patient.
[0005] A similar device is disclosed US 4669477. US
5772591 discloses electrodes for placement on various
areas of a human face.

Summary of the invention

[0006] In WO2004/0872258 it was disclosed that EMG
signals for monitoring bruxism may be derived from the
temporal muscle or from the masseter muscle. Previous
work in this field has generally used the masseter muscle.
This is more accessible as the temporal muscle has most
of its bulk above the hair line and EMG signals available
from that portion outside the hair line are much weaker
and more difficult to process than those available from
the masseter muscle. However masseter is only acces-
sible through the skin at the cheek and jaw of the patient
and electrodes located at the cheek and/or jaw may be
unpleasant for a patient during sleep. A electrode assem-
bly, preferably small, near the temple of the patient where
the front edge of the temporal muscle is accessible is
more pleasant for a patient. Therefore it is an object of

the invention to provide an electrode assembly specially
suited for gathering signals from the front edge of the
temporal muscle, i.e. a small electrode assembly which
is pleasant to the patient, however all together efficient
for sensing and/or impacting the temporal muscle.
[0007] This is achieved by an apparatus for monitoring
muscle activity related to bruxism, said apparatus com-
prising the features of appended claim 1.
[0008] In a further aspect the feedback signal is pro-
vided to reduce the activity of the temporal muscle.
[0009] In yet another aspect of the invention the mon-
itored activity of the temporal muscle is due to bruxism,
whereby bruxism is monitored by the method according
to the invention.
[0010] There may be more than three electrodes, but
three is the preferred number. The electrodes may be
mounted on a common substrate. It will be appreciated
that the electrodes may each comprise a solid conductive
electrode member provided with a respective patch of
conductive gel in said assembly, in which case it will be
the area of the gel that defines the contact area of the
electrode rather than the size of the electrode member.
[0011] The area of an electrode member in contact with
such a gel patch may be approximately from 5% to 100%
of the electrode contact area (i.e. the gel patch area), in
some cases 25% to 75%, e.g. about 50%.
[0012] In order to match the shape of the temporal
muscle near the temple of the patient the electrodes are
arranged to lie on a line which is an arc of a circle having
a radius of from 60 - 200 mm, for instance about 70 mm.
Centres of such electrodes lie on such lines.
[0013] The electrode contact areas may extend along
or on a said line a distance of from 1 to 10 mm from one
side to an opposite side of the electrode contact area and
may extend transversely of a said line by a distance of
from 1 to 10 mm from one side to an opposite side of the
electrode contact area, the maximum distance along said
line from an edge of a first said electrode contact area to
an opposite edge of the furthest away of the other two
electrode contact areas being not more than 60 mm,
more preferably 50 mm. The contact areas of the elec-
trodes extend along or on said line a distance of from 3
to 7 mm from one side to an opposite side of the electrode
contact area. Similarly, the contact areas of the elec-
trodes extend transversely of said line by a distance of
from 3 to 7 mm from one side to an opposite side of the
electrode contact area.
[0014] Thus, for instance the electrode contact areas
may be circular and of diameter from 2 - 20 mm, more
preferably from 5 - 15 mm, e.g. about 10 mm, and the
electrode members may also be circular having a diam-
eter of from 1 -10 mm, more preferably from 3 to 7 mm,
e.g. about 5 mm. The electrode contact areas and the
electrode members may be of other shapes having equiv-
alent areas to those described above.
[0015] Preferably, the maximum distance along said
line from an edge of a first said electrode contact area to
an opposite edge of the furthest away of the other two
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electrode contact areas is from 20 to 50 mm, more pref-
erably from 30 to 50 mm, e.g. about 40 mm.
[0016] Whilst the generally linear configuration of the
electrodes is preferred, optionally the contact areas of
the electrodes may be arranged in a triangular arrange-
ment in which the longest side of the triangle so defined
is not more than 40 mm, more preferably not more than
30 mm.
[0017] Preferably, said means for processing said sig-
nals in order to detect said bruxism activity measures the
amplitude of EMG signals received from said electrode
assembly at at least one predetermined frequency. The
frequency content of the received signals is preferably
analysed by Fourier analysis, suitably using a DFT (Dig-
ital Fourier Transform), particularly an FFT (Fast Fourier
Transform) signal analysis. This can produce a power
spectrum from which specific frequency bands may be
selected to form the basis of the measurement.
[0018] It is furthermore an object of the invention to
provide that the apparatus can distinguish between mus-
cle activity due to bruxism and normal muscle activity.
This is achieved by letting said device be operable in a
set-up mode and in a use mode. In said set-up mode the
apparatus is configured to accept an input defining said
at least one predetermined frequency and in said use-
mode the apparatus detects bruxism episodes by meas-
uring the amplitude of EMG signals at at least one fre-
quency received from said electrode assembly.
[0019] In order to determine for a given user the ideal
frequency or frequencies to measure so as reliably to
determine the occurrence of a bruxism episode, it is pre-
ferred that said device is operable in said set-up mode
to measure a first power spectrum of signals received
from said electrode assembly when a user carries out a
first exercise simulating bruxism muscle activity (such as
teeth clenching) and to measure a second power spec-
trum of signals received from said electrode assembly
when a user carries out a second exercise simulating
muscle activity from which bruxism muscle activity is to
be distinguished (such as grimacing), and is operable to
display said first and second power spectra to allow a
user to identify one or more frequencies that differ strong-
ly between said power spectra for use as said predeter-
mined frequencies. The power spectra may be produced
by FFT analysis as described above.
[0020] In a further aspect of the invention the device
is operable in said set-up mode to measure a first power
spectrum of signals received from said electrode assem-
bly when a user - carries out a first exercise simulating
bruxism muscle activity and to measure a second and/or
a third power spectrum of signals received from said elec-
trode assembly when a user carries out a second and/or
a third exercise simulating muscle activity from which
bruxism muscle activity is to be distinguished. In one em-
bodiment of the invention the second exercise is normal
muscle activity such as grimacing. In yet another embod-
iment the third exercise is when a user when carries out
substantially no muscle activity. Furthermore, the device

is operable to display said first, second and/or third power
spectra to allow a user to identify at least one frequency
that differ strongly between said power spectra for use
as said predetermined frequencies.
[0021] The set-up process may be automated if it is
arranged that said device by means of machine compu-
tation provides for:

- identification of at least one frequency that differ
strongly between said power spectra for use as said
predetermined frequencies, and

- input of at least one of said frequencies for use in
said use-mode.

[0022] The apparatus may also be configured such
that in said set-up mode it registers received signals pro-
duced when the user makes no facial movement and
establishes therefrom a value of the amplitude at the fre-
quency or frequencies used for bruxism determination
that corresponds essentially to noise rather than any sig-
nificant muscle activity.
[0023] Thus, it may be determined that an episode of
bruxism is occurring, and a stimulation signal may be
triggered, if a sufficiently large amplitude (A) is measured
at a frequency or band of frequencies selected over and
above the noise value recorded as above at the selected
frequency or frequency band. This may be expressed
such that an episode of bruxism is detected if a sufficiently
large value of Y is produced according to the formula: 

Where:

A = Measured Amplitude at the given frequency
N = Measured Noise at the given frequency
S = Sensitivity

[0024] The value of ’S’ may be adjusted in the set-up
to suit an individual user, as may the threshold value of
’Y’ above which bruxism is considered to be occurring.
[0025] More preferably, a double condition is required
to be satisfied, such that: 

and 

at the same time, where the subscripts ’f1’ and ’f2’ re-
spectively indicate values of A, N, S and Y at a first fre-
quency or band of frequencies and a second frequency
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or band of frequencies, separate from or overlapping with
the first. Each frequency or frequency band may be iden-
tified by the user or an expert or by automatic machine
computation as best reflecting differences in the power
spectra of signals received in set-up mode from bruxism
simulation as by teeth clenching on the one hand and
the generation of potentially confounding signals as by
grimacing on the other hand.
[0026] In a further aspect of the invention the signal
processing means conducts a Fourier transform analysts
of said signals to determine the amplitude in said signals
at a first frequency or band of frequencies and a second
frequency or band of frequencies, separate from or over-
lapping with the first.
[0027] As is known in the art, the feedback signal for
correcting bruxism may take many forms inducing a vi-
bration signal produced in a device worn by the user, a
sound signal, or a tight signal. However, as described in
WO2004/087258 it is preferred that said means for pro-
viding a feedback signal provides an electrical stimulation
signal to a said electrode assembly. This may be the
same electrode assembly or one of two similar such as-
sembles as is used for gathering the EMG signal, and
that is preferred, but it could be a second such assembly
used only for the administration of the stimulation signal,
The intensity of the feedback signal, whatever its nature,
is preferably user adjustable in the set-up mode of the
device.
[0028] A further object of the invention is to provide
that the stimulation signals has the desired effect on brux-
ism behaviour, for example enough power to have an
impact on the temporal muscle. However it is important
that the user is not disturbed or wakened from sleep.
Preferably the stimulation signal is adjustable to achieve
these ends. Therefore a match is needed between the
form of the signal and the form of the electrodes assem-
bly.
[0029] For use with the electrode assembly conforma-
tions described herein, it is preferred that said electrical
stimulation signal is a biphasic signal which is initiated
at a voltage applied to the electrode assembly of not more
than 10 volts peak to peak and is raised to a maximum
peak to peak voltage at a rate of not more than 500 V/sec,
said signal having a duration of not more than 2 sec, a
said maximum voltage of not more than 100 volts peak
to peak.
[0030] Preferably, said biphasic signal has a pulse
width of from 50 Psec to 10 msec, more preferably from
50 to 500 Psec, more preferably from 100 to 300 Psec,
for instance about 150 Psec.
[0031] The signal is preferably initiated at a voltage
applied to the electrode assembly of not more than 5
volts peak to peak. The signal preferably increases in
intensity from its initial value at a rate of not more than
350 V/sec, more preferably not more than 250 V/sec, for
instance between 100 and 250 V/sec, e.g. about
200V/sec. The duty cycle of the signal may be from 1 to
99%, but is preferably in the range of from 30 to 70%,

suitably about 50%.
[0032] Methods disclosed in this specification are not
part of the claimed invention.

Drawings

[0033] The invention will be further described and il-
lustrated by reference to the accompanying drawings in
which:

Figure 1 shows in plan view a preferred example of
an electrode assembly according to the invention;

Figure 2 shows in plan view a disposable gel patch
assembly for use with the electrode of Figure 1;

Figure 3 shows a plot of amplitude against time of
an electrical stimulation pulse to be applied via the
electrode assembly of Figure 1; and

Figure 4 shows a block circuit diagram of a bruxism
monitoring apparatus of the invention.

Detailed description of the invention

[0034] As shown in Figure 1, an electrode assembly
comprises a substrate 10 in the form of an electrically
insulating plastics sheet supporting three metal elec-
trodes 12, 14 and 16, each being circular in plan form
and being of diameter ’a’, which is suitably 5 mm. The
thickness of the illustrated electrodes is about 3mm. The
electrodes are spaced by a distance between centres ’b’,
which as shown is about 16 mm. The centres of the elec-
trodes fall on an arc of a circle of radius ’c’, which as
shown is about 70 mm. Each electrode 12,14,16 has a
respective connecting wire 18 leading across the surface
of the substrate 10 to a common exit point where the
wires a bundled together for mutual support as a cable 19.
[0035] The gel patch assembly 20 shown in Figure 2
also comprises an electrically insulating substrate 22 of
plastics sheet which matches in size and shape the sub-
strate 10 of the electrode assembly. On both faces, the
substrate 20 carries a peelable adhesive for adhering
one face to the substrate 10 of the electrode assembly
and for adhering the opposite face to the skin of a user.
[0036] Three apertures 22, 24 and 26 are provided in
the substrate 20, e.g. of 7 mm diameter, for receiving the
respective electrodes (shown as faint lines within the ap-
ertures). The apertures are each covered by an electri-
cally conductive gel patch 28 of circular form sufficient in
diameter to span the apertures and mounted on the sub-
strate 20, e.g. 10 mm. These connect in use between the
electrodes and the skin.
[0037] For storage prior to use, each face of the gel
patch assembly is covered by protective sheet which is
peeled off prior to use. The user first peels away the pro-
tective sheet from the face of the gel patch assembly that
is to contact the electrode assembly and mounts the two
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together. The user then removes the protective sheet
from the opposite face and mounts the electrode assem-
bly with the gel patch assembly onto the skin over the
temporal muscle.
[0038] The electrode assembly in use may be connect-
ed to apparatus for monitoring bruxism as described in
WO 2004/087258. Upon an episode of bruxism being
detected, the apparatus generates an electrical stimula-
tion pulse as a feedback signal which is directed to the
skin of the patient through the electrode assembly. Op-
tionally, a respective electrode assembly may be provid-
ed for each side of the user’s head and if both are not
used for sensing EMG signals, one may be used exclu-
sively for administering the stimulation pulses and the
other may be used for sensing the EMG signals.
[0039] The form of the stimulation pulse should be tai-
lored to suit the size and layout of the electrodes. In Figure
3 there is shown a pulse form that is ideally adapted to
the electrode assembly of Figure 1. The pulses start gen-
tly, so as to avoid a sudden shock which might awaken
the user, suitably starting from zero volts as shown. The
parameters of the illustrated pulse are as follows:

[0040] In this specific embodiment of the apparatus
each individual pulse within the stimulation pulse has a
duration of 250 Psec and positive voltage pulses of that
duration alternate with negative voltage pulses of the
same duration. There is a pause between positive and
negative pulses of 250 Psec, producing a duty cycle of
50%.
[0041] A single stimulation pulse of this ramped volt-
age form may be administered each time a bruxism ep-
isode is detected by the apparatus. The apparatus may
contain user operable means for adjusting the end volt-
age, normally by setting a desired end current, preferably
this provides adjustment within a range of at least 60-80
V, more preferably 50-90V, for instance 0-100 V. The
start voltage/current will normally be fixed (generally at
0 V), but may be adjustable.
[0042] As shown in Figure 4, the circuitry of apparatus
of the invention is configured to receive EMG signals from
the electrodes of the electrode assembly and to process
these in a microprocessor (’processor’) to determine that
an episode of bruxism is taking place, whereupon sens-
ing of the EMG is suspended and via two current gener-
ator modules a current is impressed on the electrodes
by the application of the voltage pulse of Figure 3. The

Start voltage = 0 V (peak-peak)
End voltage = 76 V (peak-peak)
Pulse width = 250 Psec
Pulse train duration = 400 msec
Inter-pulse spacing = 250 Psec
Duty cycle (pulse) = 50%
Pulse set spacing = 5 msec
Duty cycle (pulse set) = 10 %

apparatus is powered by a small battery, the output from
which is chopped and transformed to high voltage and
is stored in high voltage capacitors. A complete stimula-
tion cycle typically comprises about 80 pulse cycles, pos-
itive and negative pulses spaced by a pause making up
each pulse cycle. The pulse cycles slowly increase in
intensity up to a programmed current value. Between
each pulse cycle, the energy for the next pulse cycle is
pumped to the high voltage capacitors.
[0043] The connection of the electrodes to the skin is
monitored at frequent intervals and the application of the
stimulation is blocked if no sufficient connection is
present. The processor shown in Figure 4 carries out
FFT analysis of the signals received from the electrode
assembly so as to produce a power spectrum therefrom.
In a set-up mode, signals may be registered that arise
from the user being relaxed (without significant activity
of the temporal muscle), then with the user making de-
liberate facial muscle activities such as may be produced
in grimacing which need to be distinguished in the use
of the apparatus from signals produced in bruxism, and
then with the user simulating bruxism by clenching their
teeth strongly. From the FFT analysis of the signals pro-
duced by grimacing compared to those produced by
clenching, frequencies may be identified either by user
or expert inspection of the power spectra or automatically
in the apparatus that strongly differentiate these activities
for the individual user. Alternatively however, the appa-
ratus may be pre-programmed to use frequencies that
work well for most users.
[0044] Signals received when the user is relaxed may
be used to establish a noise value at the relevant fre-
quencies, which may be taken into account in determin-
ing in the use mode whether there is a sufficient amplitude
detected to indicate bruxism.
[0045] In this specification, unless expressly otherwise
indicated, the word ’or’ is used in the sense of an operator
that returns a true value when either or both of the stated
conditions is met, as opposed to the operator ’exclusive
or’ which requires that only one of the conditions is met.
The word ’comprising’ is used in the sense of ’including’
rather than in to mean ’consisting of’. All prior teachings
acknowledged above are hereby incorporated by refer-
ence.
[0046] The apparatus according to the invention is
preferably suited for monitoring muscle activity related
to bruxism, said muscle activity detected from the tem-
poral muscle, the masseter muscle and/or both the tem-
poral and the masseter muscle.
[0047] Correspondingly the method according to the
invention is also suited for monitoring activity of the tem-
poral muscle, the masseter muscle and/or both the tem-
poral and the masseter muscles.

Claims

1. Apparatus for monitoring muscle activity related to
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bruxism, said apparatus comprising:

- an electrode assembly for providing signals in-
dicative of said muscle activity,
- means for processing said signals in order to
detect said bruxism, and
- means for providing a feedback signal in re-
sponse to detect said bruxism; wherein said
electrode assembly comprises three electrodes
(12,14,16) in a fixed spatial relationship one to
another, each electrode having a contact area
for electrical connection with the skin which is
spaced from the contact area of each other elec-
trode in the electrode assembly by at least 2
mm, the maximum distance from an edge of one
electrode contact area to the furthest edge of
the furthest away of the other electrode contact
areas being not greater than 60 mm, charac-
terised in that

the electrodes are arranged such that centres of said
electrodes lie on a line which is an arc of a circle
having a radius of from 60-200 mm, that
the contact areas of the electrodes extend along or
on said line a distance of from 3 to 7 mm from one
side to an opposite side of the electrode contact area,
and that
the contact areas of the electrodes extend trans-
versely of said line by a distance of from 3 to 7 mm
from one side to an opposite side of the electrode
contact area.

2. Apparatus as claimed in claim 1, wherein the elec-
trodes are mounted on a common substrate (10).

3. Apparatus as claimed in any preceding claim, where-
in the electrode contact areas extend along or on
said line a distance of from 1 to 10 mm from one side
to an opposite side of the electrode contact area and
extend transversely of said line by a distance of from
1 to 10 mm from one side to an opposite side of the
electrode contact area, the maximum distance along
said line from an edge of a first said electrode contact
area to an opposite edge of the furthest away of the
other two electrode contact areas being not more
than 60 mm.

4. Apparatus as claimed claim 1, wherein the maximum
distance along said line from an edge of a first said
electrode contact area to an opposite edge of the
furthest away of the other two electrode contact ar-
eas is from 20 to 50 mm, and/or wherein the contact
areas of the electrodes are arranged in a triangular
arrangement in which the longest side of the triangle
so defined is not more than 40 mm.

5. Apparatus as claimed in any preceding claim, where-
in said means for processing said signals in order to

detect said bruxism measures the amplitude of EMG
signals received from said electrode assembly at one
or more predetermined frequencies.

6. Apparatus as claimed in claim 5, wherein said device
is operable in a set-up mode and in a use mode and
in said set-up mode is configured to accept an input
defining said one or more predetermined frequen-
cies and in said use mode detects bruxism episodes
by measuring the amplitude of EMG signals at said
one or more frequencies received from said elec-
trode assembly.

7. Apparatus as claimed in claim 6, wherein said device
is operable in said set-up mode to measure a first
power spectrum of signals received from said elec-
trode assembly when a user carries out a first exer-
cise simulating bruxism muscle activity and to meas-
ure a second and/or a third power spectrum of sig-
nals received from said electrode assembly when a
user carries out a second and/or a third exercise sim-
ulating muscle activity from which bruxism muscle
activity is to be distinguished.

8. Apparatus as claimed in claim 7, wherein the second
power spectrum of signals received from said elec-
trode assembly is measured when a user carries out
normal muscle activity, such as grimacing, and/or
wherein the third power spectrum of signals received
from said electrode assembly is measured when a
user carries out substantially no muscle activity.

9. Apparatus is claimed in any of the claims 7 to 8,
operable to display said first, second and/or third
power spectra to allow a user to identify at least one
frequency that differ strongly between said power
spectra for use as said predetermined frequencies.

10. Apparatus is claimed in any of the claims 7 to 9,
wherein said device by means of machine compu-
tation provides for:

- identification of at least one frequency that dif-
fer strongly between said power spectra for use
as said predetermined frequencies, and
- input of at least one of said frequencies for use
in said use-mode.

11. Apparatus as claimed in any preceding claim, where-
in said means for providing a feedback signal pro-
vides an electrical stimulation signal to said electrode
assembly.

12. Apparatus as claimed in claim 11, wherein said elec-
trical stimulation signal is a biphasic signal which is
initiated at a voltage applied to the electrode assem-
bly of not more than 10 volts peak to peak and is
raised to a maximum peak to peak voltage at a rate
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of not more than 500 V/sec, said signal having a
duration of not more than 2 sec, a said maximum
voltage of not more than 100 volts peak to peak.

13. Apparatus as claimed in claim 12, wherein said bi-
phasic signal has a pulse width of from 50 Psec to
10 msec, or from 50 to 500 Psec, and/or
wherein said signal is initiated at a voltage applied
to the electrode assembly of not more than 5 volts
peak to peak, and/or
said signal is increased from its initiating intensity at
a rate of not more than 250 V/sec, and/or
said signal has a duty cycle of 30 to 70%.

14. Apparatus as claimed in any of the preceding claims,
where in the feedback signal is applied to correct
bruxism.

Patentansprüche

1. Gerät zum Überwachen der ein Zähneknirschen be-
treffenden Muskelaktivität, wobei das Gerät auf-
weist:

- eine Elektrodenanordnung zum Liefern von Si-
gnalen, als Indikator der Muskelaktivität,
- Einrichtungen zum Verarbeiten der Signale,
um das Zähneknirschen zu erfassen, und
- Einrichtungen zum Liefern eines Rückführsi-
gnals in Antwort auf das Erfassen des Zähne-
knirschens;

wobei die Elektrodenanordnung drei Elektroden (12,
14, 16) mit einem festen räumlichen Verhältnis zu-
einander aufweist, wobei eine jede Elektrode einen
Berührungsbereich für die elektrische Verbindung
mit der Haut aufweist, der von dem Kontaktbereich
einer jeden anderen Elektrode in der Elektrodenan-
ordnung um mindestens 2 mm beabstandet ist, wo-
bei der maximale Abstand von einem Elektroden-
kontaktbereich zu dem weitest weg liegenden Rand
des weitest Wegliegenden der anderen Elektroden-
kontaktbereiche nicht größer als 60 mm ist, dadurch
gekennzeichnet, dass die Elektroden so angeord-
net sind, dass die Zentren der Elektroden auf einer
Linie liegen, die einen Kreisbogen mit einem Radius
von 60-200 mm bildet, dass die Kontaktbereiche der
Elektroden sich entlang oder auf der Linie mit einem
Abstand von 3-7 mm von einer Seite zu einer ge-
genüberliegenden Seite des Elektrodenkontaktbe-
reichs erstrecken, und dass die Kontaktbereiche der
Elektroden sich quer zu der Linie mit einem Abstand
von 3-7 mm von einer Seite zu einer gegenüberlie-
genden Seite des Elektrodenkontaktbereichs er-
strecken.

2. Gerät nach Anspruch 1, wobei die Elektroden auf

einem gemeinsamen Substrat (10) angebracht sind.

3. Gerät nach einem der vorhergehenden Ansprüche,
wobei die Elektrodenkontaktbereiche sich entlang
oder auf der Linie mit einem Abstand von 1 bis 10
mm von einer Seite zu einer gegenüberliegenden
Seite des Elektrodenkontaktbereichs erstrecken
und sich quer zu der Linie mit einem Abstand von 1
bis 10 mm von einer Seite zu einer gegenüberlie-
genden Seite des Elektrodenkontaktbereichs er-
strecken, wobei der maximale Abstand entlang der
Linie von einem Rand des ersten Elektrodenkontakt-
bereichs zu einem gegenüberliegenden Rand des
am weitest Wegliegenden der anderen beiden Elek-
trodenkontaktbereiche nicht mehr als 60 mm be-
trägt.

4. Gerät nach Anspruch 1, wobei der maximale Ab-
stand entlang der Linie von einem Rand eines ersten
Elektrodenkontaktbereichs zu einem gegenüberlie-
genden Rand des am weitest Wegliegenden der an-
deren beiden Elektrodenkontaktbereiche von 20 bis
50 mm beträgt, und/oder wobei die Kontaktbereiche
der Elektroden in einer dreieckförmigen Anordnung
angeordnet sind, in der die längste Seite des Drei-
ecks, das so definiert wird, nicht mehr als 40 mm
beträgt.

5. Gerät nach einem der vorhergehenden Ansprüche,
wobei die Einrichtungen zum Verarbeiten der Signa-
le, um das Zähneknirschen zu erfassen, die Ampli-
tude der EMG-Signale misst, die von der Elektro-
denanordnung bei einer oder mehrerer vorbestimm-
ter Frequenzen erhalten werden.

6. Gerät nach Anspruch 5, wobei die Vorrichtung in ei-
nem Set-up-Modus und in einem Benutzermodus
und in einem Set-up-Modus betreibbar ist, die so
ausgebildet sind, dass sie einen Eingang akzeptie-
ren, der die eine oder die mehreren vorbestimmten
Frequenzen definiert, und in dem Benutzungsmodus
die Zahnknirschvorgänge erfasst, durch Messen der
Amplitude der EMG-Signale an der einen oder den
mehreren Frequenzen, die von der Elektrodenan-
ordnung erhalten werden.

7. Gerät nach Anspruch 6, wobei die Vorrichtung in
dem Set-up-Modus betreibbar ist, um ein erstes En-
ergiespektrum von Signalen zu messen, die von der
Elektrodenanordnung empfangen werden, wenn ein
Benutzer eine erste Übung, die die Zahnknirschmus-
kelaktivität simuliert, ausführt, und um ein zweites
und/oder drittes Energiespektrum von Signalen zu
messen, die von der Elektrodenanordnung empfan-
gen werden, wenn ein Benutzer eine zweite und/
oder dritte Übung, die die Muskelaktivität simuliert,
ausführt, von der die Zahnknirschmuskelaktivität un-
terschieden werden muss.
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8. Gerät nach Anspruch 7, wobei das zweite Energie-
spektrum von Signalen, die von der Elektrodenan-
ordnung erhalten werden, gemessen wird, wenn ein
Benutzer eine normale Muskelaktivität, beispiels-
weise Grimassenziehen, ausführt, und/oder wobei
das dritte Energiespektrum von Signalen, das von
der Elektrodenanordnung empfangen wird, gemes-
sen wird, wenn ein Benutzer im Wesentlichen keine
Muskelaktivität ausführt.

9. Gerät nach Anspruch 7 oder 8, das betreibbar ist,
um das erste, zweite und/oder dritte Energiespek-
trum anzuzeigen, um einem Benutzer zu erlauben,
wenigstens eine Frequenz zu identifizieren, die sich
stark von den Energiespektren für die Verwendung
als die vorbestimmten Frequenzen unterscheidet.

10. Gerät nach einem der Ansprüche 7 bis 9, wobei die
Vorrichtung mittels Maschinensteuerung geeignet
ist für:

- Identifikation von wenigstens einer Frequenz,
die sich stark von den Energiespektren zur Ver-
wendung als die vorbestimmten Frequenzen
unterscheidet, und
- Eingabe von wenigstens einer dieser Frequen-
zen zur Verwendung in dem Benutzer Modus.

11. Gerät nach einem der vorhergehenden Ansprüche,
wobei die Einrichtungen zum Liefern eines Rück-
führsignals ein elektrisches Stimulationssignal zu
der Elektrodenanordnung liefert.

12. Gerät nach Anspruch 11, wobei das elektrische Sti-
mulationssignal ein Zweiphasensignal ist, das bei ei-
ner Spannung initialisiert wird, die der Elektroden-
anordnung zugeführt wird, und nicht mehr als 10 Volt
von Spitze zu Spitze, und zu einer Maximum Spitze
zu Spitze Spannung mit einer Rate von nicht mehr
als 500 V/sec angehoben wird, wobei das Signal ei-
ne Dauer von nicht mehr als 2 Sekunden hat, wobei
die maximale Spannung nicht mehr als 100 Volt von
Spitze zu Spitze beträgt.

13. Gerät nach Anspruch 12, wobei das Zweiphasensi-
gnal eine Pulsbreite von 50 Psec bis 10 msec oder
von 50 bis 500 Psec aufweist, und/oder wobei das
Signal bei einer zu der Elektrodenanordnung aufge-
brachten Spannung von nicht mehr als 5 Volt von
Spitze zu Spitze initialisiert wird, und/oder das Signal
von seiner Ausgangsintensität bei einer Rate von
nicht mehr als 250 V/sec erhöht wird, und/oder das
Signal eine Einschaltdauer von 30 bis 70% aufweist.

14. Gerät nach einem der vorhergehenden Ansprüche,
wobei das Rückführsignal aufgebracht wird, um Zäh-
neknirschen zu korrigieren.

Revendications

1. Appareil pour contrôler l’activité musculaire liée au
bruxisme, ledit appareil comprenant :

- un ensemble d’électrodes pour fournir des si-
gnaux indicatifs de l’activité dudit muscle,
- des moyens pour traiter lesdits signaux afin de
détecter ledit bruxisme, et
- des moyens pour fournir un signal de retour en
réponse à la détection dudit bruxisme ;

dans lequel ledit ensemble d’électrodes comprend
trois électrodes (12, 14, 16) dans une relation fixe
dans l’espace l’une par rapport à l’autre, chaque
électrode ayant une zone de contact à connecter
électriquement avec la peau, qui est espacée de la
zone de contact de l’autre électrode dans l’ensemble
d’électrodes d’au moins 2 mm, la distance maximale
d’un bord d’une zone de contact d’électrode au bord
le plus éloigné de la plus éloignée des zones de con-
tact de l’autre électrode ne dépassant pas 60 mm,
caractérisé en ce que
les électrodes sont agencées de sorte que les cen-
tres desdites électrodes se trouvent sur une ligne
qui représente un arc de cercle ayant un rayon de
60 à 200 mm, en ce que
les zones de contact des électrodes s’étendent sur
ou le long de ladite ligne sur une distance de 3 à 7
mm, d’un côté à un côté opposé de la zone de contact
de l’électrode, et en ce que
les zones de contact des électrodes s’étendent
transversalement par rapport à ladite ligne sur une
distance de 3 à 7 mm, d’un côté à un côté opposé
de la zone de contact de l’électrode.

2. Appareil selon la revendication 1, dans lequel les
électrodes sont montées sur un substrat commun
(10).

3. Appareil selon l’une quelconque des revendications
précédentes, dans lequel les zones de contact de
l’électrode s’étendent sur ou le long de ladite ligne,
sur une distance de 1 à 10 mm, d’un côté à un côté
opposé de la zone de contact de l’électrode et s’éten-
dent transversalement par rapport à ladite ligne sur
une distance de 1 à 10 mm d’un côté à un côté op-
posé de la zone de contact de l’électrode, la distance
maximale le long de ladite ligne d’un bord d’une pre-
mière zone de contact de ladite électrode à un bord
opposé de la plus éloignée des deux autres zones
de contact d’électrode ne dépassant pas 60 mm.

4. Appareil selon la revendication 1, dans lequel la dis-
tance maximale le long de ladite ligne d’un bord
d’une première zone de contact d’électrode à un
bord opposé de la plus éloignée des deux autres
zones de contact d’électrode est de 20 à 50 mm,
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et/ou dans lequel les zones de contact des électro-
des sont agencées selon un agencement triangulai-
re dans lequel le côté le plus long du triangle ainsi
défini ne dépasse pas 40 mm.

5. Appareil selon l’une quelconque des revendications
précédentes, dans lequel lesdits moyens pour traiter
lesdits signaux afin de détecter ledit bruxisme me-
surent l’amplitude des signaux EMG reçus dudit en-
semble d’électrodes à une ou plusieurs fréquences
prédéterminées.

6. Appareil selon la revendication 5, dans lequel ledit
dispositif peut être actionné en mode paramétrage
et en mode utilisation et, en mode paramétrage, est
configuré pour accepter une entrée définissant les-
dites une ou plusieurs fréquences prédéterminées
et, en mode utilisation, détecte les épisodes de
bruxisme en mesurant l’amplitude des signaux EMG
auxdites une ou plusieurs fréquences reçues dudit
ensemble d’électrodes.

7. Appareil selon la revendication 6, dans lequel ledit
dispositif peut être actionné dans ledit mode para-
métrage, afin de mesurer un premier spectre élec-
trique de signaux reçus dudit ensemble d’électrodes,
quand un utilisateur réalise un premier exercice si-
mulant l’activité musculaire du bruxisme et pour me-
surer un second et/ou un troisième spectre(s) élec-
trique(s) de signaux reçus dudit ensemble d’électro-
des, quand un utilisateur réalise un second et/ou un
troisième exercice simulant l’activité musculaire,
dont l’activité musculaire du bruxisme doit être dis-
tinguée.

8. Appareil selon la revendication 7, dans lequel le se-
cond spectre électrique de signaux reçus dudit en-
semble d’électrodes est mesuré, quand un utilisa-
teur réalise une activité musculaire normale, comme
les grimaces, et/ou dans lequel le troisième spectre
électrique de signaux reçus dudit ensemble d’élec-
trodes est mesuré, quand un utilisateur ne réalise
sensiblement aucune activité musculaire.

9. Appareil selon l’une quelconque des revendications
7 à 8, pouvant être actionné pour afficher lesdits pre-
mier, second et/ou troisième spectres électriques,
afin de permettre à un utilisateur d’identifier au moins
une fréquence qui diffère fortement entre lesdits
spectres électriques à utiliser comme lesdites fré-
quences prédéterminées.

10. Appareil selon l’une quelconque des revendications
7 à 9, dans lequel ledit dispositif, au moyen d’un cal-
cul de la machine, fournil :

- l’identification d’au moins une fréquence qui
diffère fortement entre lesdits spectres électri-

ques, à utiliser comme lesdites fréquences pré-
déterminées, et
- l’entrée d’au moins une desdites fréquences à
utiliser dans ledit mode utilisation.

11. Appareil selon l’une quelconque des revendications
précédentes, dans lequel lesdits moyens pour four-
nir un signal de retour fournissent un signal de sti-
mulation électrique audit ensemble d’électrode.

12. Appareil selon la revendication 11, dans lequel ledit
signal de stimulation électrique est un signal bipha-
sique qui est lancé à une tension appliquée à l’en-
semble d’électrodes d’au plus 10 volts de pic à pic
et est augmenté à un maximum de tension, de pic à
pic, à une vitesse d’au plus 500 V/sec, ledit signal
ayant une durée d’au plus 2 sec, et une tension maxi-
male d’au plus 100 volts de pic à pic.

13. Appareil selon la revendication 12, dans lequel ledit
signal biphasique a une largeur d’impulsion de 50
Psec à 10 msec, ou de 50 à 500 Psec, et/ou dans
lequel ledit signal est initié à une tension appliquée
à l’ensemble d’électrodes d’au plus 5 volts de pic à
pic, et/ou
ledit signal est augmenté par rapport à son intensité
de départ, à une vitesse d’au plus 250 V/sec, et/ou
ledit signal a un cycle de fonctionnement de 30 à 70
%.

14. Appareil selon l’une quelconque des revendications
précédentes, dans lequel le signal de retour est ap-
pliqué pour corriger le bruxisme.
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